ABSTRACT. Web-accessible chemical compound information resources are widely available.
It is very important to recognize that CAS has a greatly expanded concept of chemistry, which includes the chemical aspects of astronomy, biology, education, engineering, economics, geology, history, mathematics, medicine, and physics. The broadness of this coverage is exemplified by the fact that organic, inorganic, physical, and analytical chemistry combined comprise only 36% of the over 25 million records (with over 1 million currently being added each year). Biochemistry, biological chemistry, and medicinal chemistry comprise about 34%, while applied chemistry (chemical engineering, materials science and engineering (including polymers), and environmental engineering make up 30%. In addition, Chemical Abstracts uniquely indexes a wide variety of publication formats. Articles from journals and regularly published conference proceedings account for 73% of the records, articles from one-time or firsttime conference proceedings (7%), dissertations (2%), technical reports (1%), patents (16%), and books/edited research monograph chapters (1%). references, structural diagrams (for example, click on the "Benzene" ring); and connection tables (for structure searching). The browse feature provides a ranked list of each data set. In the Molecular Formula dictionary, there are sub-sets for "all metals" and "all nonmetals" as well as all compounds with a given element (e.g., "all compounds with Technetium" would be expressed as "ALL-Tc") and a variety of other element combinations.
Beilstein
The compounds selected include fundamental organic and inorganic compounds;
virtually every known natural product; all currently marketed drugs; compounds with an established use (e.g. catalysts, solvents, reagents, etc.); important coordination compounds;
organometallic compounds representative of all important structural types; important biochemicals and minerals; and miscellaneous compounds of active research interest.
FREELY ACCESSIBLE RESOURCES
Google and Yahoo are very effective search engines for locating many Web resources.
However, their inability to accommodate structure searching, coupled with the widespread use of ChemFinder interface also allows searching with structural diagrams, CAS Registry Numbers, and ranges of molecular formulas, molecular weights, boiling points, and melting points.
Each substance record provides a property listing, including comments on color/odor/sensitivity and natural occurrence, if available. This is followed by a listing of Web sites (e.g. NIST Chemistry WebBook) which contain additional information (e.g. spectra).
ChemFinder.com provides links to ChemACX Net (a supplier database), a 3-dimensional model view, and CAS Registry Number links to both The Merck Index (if subscribed) and to the ChemSpider offers text-based, chemical structure, and physical property searching (see • Molecule Name Searches (e.g., Tylenol, Benzene) allow searching with a variety of chemical synonyms (see Figure 5 ).
• Chemical Property Range Searches (e.g. molecular weight between 100 and 200
Daltons, or Hydrogen Bond Acceptor Count between three and five) allow searching for compounds with a variety of physical/chemical properties and descriptors.
• • Molecule Synonym Searches (e.g. all substances with "deoxythymidine" as a name fragment, or substances that contain 3'-Azido-3'-deoxythymidine); (see Figure 6 ).
• Biology Links Search (e.g. substances with tested, active, or inactive bioassays).
• Combined Searches (e.g. substances that are "Active in any BioAssay" and contain the element Ruthenium).
[ The CSLS searches a database of more than 40 million compounds from 80 (commercial and public) databases. The interface accepts a variety of input formats (e.g., SMILES strings, International Chemical Identifier, structure data (SD) files, drawn structures). For example, from the search page, draw a structure and click "transfer" (which converts the structure to a SMILES string). A listing of database categories is given with the option to specify individually or accept the "All" default. Clicking "search" retrieves a listing of all appropriate database links. Each database, in addition to listing the chemical identifiers, also may have unique properties and/or information. Examples of the database categories include:
• Bioactivity screening databases.
• Compounds claimed/mentioned in patents.
• Drugs or compounds in drug development.
• Imaging/contrast agent databases.
• Ligand/binding/crystal-structure databases.
• Natural products.
SIS -Specialized Information Services/Chemical Information -
<http://sis.nlm.nih.gov/chemical.html>
The SIS Chemical Information portal 13, 14 defaults to ChemIDplus, 15 a searchable database of nearly 400,000 chemicals. The portal has two flavors:
• ChemIDplus Lite (for searching with chemical names or CAS Registry Numbers).
• ChemIDplus Advanced (for searching with chemical names, CAS Registry Numbers, molecular formulae, structures, and physical/toxicological data.
Individual chemical compound records in ChemIDplus provide basic information (e.g., names and synonyms, toxicity, physical properties) and link to records in the full range of NLM's TOXNET databases, 16 plus PubChem, PubMed, TOXLINE, and TOXMAP, as well as other U.S. government-sponsored databases (e.g., EPA Envirofacts, Syracuse Biodeg File) and a SuperList Locator (e.g., California Proposition 65, NTP Report on Carcinogens, Workplace
Hazardous Materials).
CONCLUSION
The wide variety of chemical compound databases is both a blessing and a curse. Each database has unique strengths and weaknesses, which should be determined on an individual basis. It is important for librarians to not only be aware of these databases, but also to experiment with them to search for common compounds (e.g., Benzene) and compare and contrast the results. Routine use of multiple databases by researchers is strongly recommended, especially those that are freely available, since these databases are in a constant flux. 
